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Film scanner with prism for scanning sprocket holes 



The invention relates to a film scanner comprising a device for scanning 
sprocket holes. 

In film scanners, the sprocket holes of a film are often optically scanned for 
deriving correction signals to control the transport speed or the frame position. For example, 
5 US patent 4,855,836 discloses a film scanner in which a further arrangement for optically 
scanning the sprocket holes of the film is arranged proximate to an arrangement for optically 
scanning the film frames. In this film scanner, the arrangement for optically scanning the 
sprocket holes comprises both a light source for incident light illumination of the sprocket 
holes and an optical scanner for scanning the sprocket holes. The film is guided by means of a 
10 roll having guidance pins on its sides. 

Ideally, the sprocket holes which were used in the pick-up camera for 
positioning the film frame should be scanned when scanning sprocket holes. In the majority of 
film material to be scanned, this is the pair of sprocket holes preceding the film frame and 
generally denoted as Mitchell holes. Since the Mitchell holes are particularly very proximate 
1 5 to the film frame to be scanned, a direct scanning of the Mitchell holes has special difficulties. 
Frequently, there is no place left to provide an illumination source or a camera for scanning 
the Mitchell holes, because it is exactly in this area where the film frame is guided by guiding 
elements for mechanically improving the frame position. Arranging illumination sources and 
sprocket hole scanners at this position may also be obstructed by the film scanning head which 
20 is used for scanning the film frame. , 

It is an object of the invention to provide a film scanner in which the scanning 
of sprocket holes is simplified. 

This object is achieved in that a projection device is provided, by means of 
which the images of two sprocket holes are projected on one sensor. The sprocket holes may 
25 be imaged directly side by side or one over the other. 

This solution has the advantage that only one sensor is required for scanning the 
sprocket holes. Since the distance between the projected sprocket holes is smaller than their 
distance on the relevant film frame, the scanning can be effected with a maximal resolution of 
the sensor for both sprocket holes. 
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The images of the sprocket holes are preferably projected one over the other, 
the images having a mutual rotational offset of preferably 90°. 

In this way, both sprocket holes can be detected simultaneously and with the 
same resolution with which a single sprocket hole can be scanned. 
5 These and other aspects of the invention are apparent from and will be 

elucidated with reference to the embodiments described hereinafter. 

In the drawings: 
10 Fig. 1 shows a film scanner, 

Fig. 2 shows a film carrier device with guiding elements in a plan view, 
Fig, 3 is a longitudinal section of a preferred optical waveguide, 

In the embodiment shown in Fig. J„ a film 1 is continuously scanned in a film 

1 5 scanner. To this end, the film 1 to be scanned is driven by means ot a capstan 2 and passed 
between an illumination source 3 for transilluminating the film frame and a frame sensor 4. In 
this embodiment, illumination source 3 and frame sensor 4 constitute a constructive unit which 
will hereinafter be referred to as scanning head. Due to the constructive unit of illumination 
source 3 and frame sensor 4, this unit may be exchanged in one piece for another scanning 

20 head used to scan, for example a different film format. 

For guiding the film 1 within the scanning head 3, 4, the film 1 runs along a 
curved path on a film carrier device 5. This path is enforced by means of bended guiding 
elements 6 engaging the film outside the film frames and along which the film glides. To 
illuminate the sprocket holes, infrared light is used in the embodiment which, surprisingly, 

25 images the edges of the sprocket holes with a particularly rich contrast. This infrared light is 
generated by means of one infrared diode 7. The infrared diode 1 is loosely coupled to an 
optical waveguide 8 which guides the light of the infrared diode to recesses 9 within the 
bended guiding elements 6. The recesses 9 are closed by means of optically transparent cover 
10 so that the recesses 9 are not contaminated by dirt caused by film abrasion. In this way, the 

30 guiding elements 6 can be implemented completely freely for an optimum film travel without 
constructive restrictions in favor of illuminating the sprocket holes. 

An optical diverting device by means of which the images of the sprocket hole 
concerned are guided to a spatially offset line camera 14 is arranged above the exit face, of the 
infrared light. In the embodiment, this optical diverting device consists of an adjustable mirror 
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1 1 which is fixed to a supporting rod 12 which in turn is secured by means of a holding device 
13 arranged outside the scanning head. 

In the embodiment, the supporting rod 12 is made of a round rod whose outer 
surface is milled in the form of a segment on its longitudinal side. In this way, the round rod 
may be displaced in the longitudinal direction and slid free from rotation into a corresponding 
prepared recess of the holding device and, for example, detachably connected to the holding 
device 13 by means of a screw which is not shown for the sake of clarity. Before exchanging 
the optical scanning head 3, 4, the supporting rod 12 together with the diverting mirror 1 1 can 
be removed after disengaging the screw. After a scanning head 3, 4 has been arranged again, 
the supporting rod is slid into its holding device and the screw is tightened. Due to the 
rotationally secure implementation of the supporting rod 12, the supporting rod 12 and the 
diverting mirror 1 1 rigidly connected to the supporting rod need only be adjusted by axial 
displacement after the supporting rod 12 has been placed in the holding device 13; an 
adjustment with respect to other spatial axes is not necessary. 

With the scanning of two facing sprocket holes, not only a vertical and 
horizontal steadiness correction can be used but also an angle offset between the two sprocket 
holes for the purpose of correcting shearing or rotational errors of the frame position. Fig. 2 is 
a plan view of a film carrier device 5 implemented accordingly, with respective recesses under 
the two covers 10 in the left and right guiding element 6 for illuminating two facing sprocket 
holes. Fig. 2 also shows the film window 15 through which the film frame to be scanned is . 
transilluminated by the subjacent illumination device. 

Fig. 3 shows an arrangement composed of two optical waveguide elements 81 
and 82 suitable for simultaneous illumination of two sprocket holes. In the embodiment, the 
optical waveguide elements are made of glass. The infrared diode 7 is arranged at one end of 
the first optical waveguide element 81. The optical waveguide elements which may be made 
of, for example, glass rods, also ensure that the light at the exit faces is diffuse so that they 
also simultaneously compensate radiation inhomogeneities through the cross-section of the 
infrared diode 7. The other end of the first optical waveguide element 81 is beveled at an angle 
of 45° and vapor-deposited with metal in such a way that it is optically semitransparent at this 
position. It is cemented with the end of the second optical waveguide element 82 which is also 
beveled at an angle of 45°. In this way, the light current of the infrared diode 7 is split up into 
two parts and may thus be used for illuminating the two sprocket holes. The second end of the 
second optical waveguide element 82 is also beveled at an angle of 45° but is vapor-deposited 
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in such a way that it is fully reflective. The light is thus substantially completely coupled out 
towards the second recess. 



suitable line cameras are, however, expensive, the single line camera 14 is preceded by a 
5 prism 16 by means of which the two images of the facing sprocket holes 1 7,18 are imaged on 
the one line camera 14. Fig. 4 shows such a prism as a wire grid and the image 19 of the two 
scanned sprocket holes, generated by this prism. Another advantage of using a projection 
device like the said prism 16 is that the position of the two images in reference to each other is 
fixed for all times. As optical devices could be maintained with high precision there is even no 
10 need to adjust the images of the two sprocket holes in reference to each other. 



To detect two sprocket holes, two separate line cameras can be used. Since 




